Introduction
The maintenance of early pregnancy is dependent upon fetal-maternal interactions which result in altered metabolism of the gravid uterus when compared to uterine metabolism during the oestrous cycle. These alterations include diminished episodic release of prostaglandin (PG) F-2ct, changes in neutral lipid content of endometrial epithelial cells (Boshier et al, 1987) and increased protein synthesis by the uterus (Findlay, 1981) . Morphological studies have provided comparisons of gravid and non-pregnant sheep uteri (Boshier, 1969; Guillomot et al, 1981) . No differences were observed before Day 14. At this time, gravid uteri were characterized by folded surfaces and depressed centres of caruncles. Epithelial cells exhibited rounded, irregularly shaped microvilli (Guillomot et al, 1981) . On Day 16 uterine epithelial cell modifications included cell death which was associated with nuclear swelling, vacuolation, and disintegration (Boshier, 1969) . Definitive attachment of the conceptus occurred by interdigitation of trophoblast microvilli and uterine epithelium at Day 18 of gestation (Boshier, 1969; King et al, 1982) .
Formation of syncytial masses in the uterine epithelium was observed at the time of implantation and has been suggested to be the result of trophoblast binucleate cell migration and fusion with uterine epithelial cells (Amoroso, 1952; Wooding, 1984) . The (dauert, 1975) . Thick sections (2 µ ) were cut from randomly selected blocks and stained with méthylène blue-azure II before thin sectioning to determine the location of uterine epithelium and trophoblast attachment. Ultrathin sections (50-80 nm) were cut using an LKB-IV ultra microtome. Areas chosen for thin sectioning included maternal epithelium and its junction to trophoblastic cells. Sections were mounted on copper grids and stained with 2% uranyl acetate and lead citrate (Venable & Coggeshall, 1965) . Tissues were examined using a Philips 201 transmission electron microscope operated at 60 kV. Micrographs of uterine epithelium used for volume fraction (Vv) measurements of nucleus and lipid were made at 2000 magnification. Micrographs for V, of cyto¬ plasmic granules and mitochondria and for surface area per unit tissue volume (Sv) measurements of mitochondrial membranes and cristae, Golgi complex, plasmalemma, rough and smooth endoplasmic reticulum and nuclear membranes were made at 15 000 magnification.
The Vv values of the nucleus, mitochondria, lipid droplets and cytoplasmic granules were estimated by pointcounting volumetry. Data were collected by randomly placing a grid of equidistant lines over the sections of uterine epithelial tissue. Line intersections were regarded as sampling points, each of which represented a specific area surrounding the point. The sampling area of each point was determined by the point spacing and magnification (Fig.  1 ). The point fraction P(p) of each cellular component was estimated as the number of points falling on that com¬ ponent P(a) divided by the total number of points falling on all components P(t). Point fraction has been shown to be equivalent to the area density A(a), which in turn, has been shown to represent an unbiased estimate of the volume fraction (Vv) (Weibel, 1979a) .
Sv expresses the relative surface area of cellular components contained within a given tissue volume (Weibel, 1979a) . Sv measured in this study included mitochondrial membranes and cristae, Golgi complex, endoplasmic reticulum and nuclear membranes. Sv was estimated by the line-intersection method. A grid of equidistant lines was placed over the cell profiles in each tissue section (Fig. 1) . The line intersections with the selected membranes were counted and used as data points. Svwas then calculated using the following formula (Tomkeieff, 1945) , Sv = 21
where Sv = surface/unit volume and 21 = twice the number of intersections/length of line. One-way analysis of variance was used to test differences in mean V, and Sv among uterine regions per animal, between animals and between gestational groups. Differences among organelle means were computed using orthogonal contrasts (Ostie & Mensing, 1975) . To achieve a standard error of < 10% of the mean a preliminary study was performed. The results of this study determined the number of samples to be taken from each region and the number of micrographs to be taken from each sample (Weibel, 1979b) . It was concluded that 3 samples from each region would be processed for electron microscopy and 15 micrographs would be taken from each sample. The total number of electron micrographs used in this study was 2025.
Results
The appearance of the smooth and rough endoplasmic reticulum and Golgi complex was similar between all treatment groups. Therefore, they will be described together. The smooth endoplasmic reticulum contained a dilated lumen and numerous transport vesicles were associated with them.
Rough endoplasmic reticulum also contained a distended lumen and was associated with an abundance of ribosomes and polyribosomes. The Golgi complex was well developed and was also associated with numerous transport vesicles.
No gross anatomical differences between Day 13 of the oestrous cycle (not shown) and Day 13 (Fig. 2 ) of gestation were observed, therefore they will be described together. The cells of the epithelial layer appeared columnar with many microvilli, which were short and regularly distributed. Nuclei were basally located, with chromatin uniformly dispensed and containing prominent nucleoli. Lipid droplets were numerous and randomly distributed while mitochondria were randomly located in the cell. Crystalline bodies were also present in some sections of epithelium on Day 13 of gestation.
Uterine epithelium of Day-16 pregnant ewes was columnar and lateral separations between cells were observed (Fig. 3) (Fig. 4) Average Sv values of membrane cell components are listed in Outer 
Discussion
The ultrastructure of the sheep uterine epithelium during early pregnancy has been the subject of several previous reports (Davis & Wimsatt, 1966; Boshier, 1969; Guillomot et al, 1981; Wooding, 1984 (Wilson et al, 1972; Ellinwood et al, 1979 
